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4. Rationale:  

 

Venous thromboembolism (VTE=deep vein thrombosis (DVT) and pulmonary embolism 

(PE)) has a moderately strong genetic component, as evidenced by family, candidate 

gene, and GWAS studies.  Recently, de Haan et al. showed that a genetic risk score based 

on 31 SNPs was strongly predictive of VTE in a large Dutch case-control study (1).  A 

reduced score based on 5 top SNPs (in F5 (Leiden), F2, F11 FGG, ABO) was nearly as 

predictive (AUC=0.77) as the 31 SNP score.  Adding non-genetic variables improved the 

AUC to 0.82 in this white sample.  

 

We will try to replicate this in ARIC whites, and explore the association for African 

Americans.  The score is unlikely to predict as well in African Americans due to low 

frequency of some alleles. 

 



We will first focus on the 5 SNP score, but if all 31 SNPs can be assembled, we may 

examine the predictivity if the 31 SNP score as well.  We will also consider adding any 

additional SNPs found related to VTE in ARIC, e.g., sickle trait in African Americans. 

 

5. Main Hypothesis/Study Questions: 

 

1. Does a published 5 SNP risk score predict VTE well in ARIC whites?  African 

Americans? 

2. (possibly) Does the 31 SNP risk score predict better in ARIC? 

 

6. Design and analysis (study design, inclusion/exclusion, outcome and other 

variables of interest with specific reference to the time of their collection, summary 

of data analysis, and any anticipated methodologic limitations or challenges if 

present). 

 

 

Study group: ARIC participants without a baseline history of VTE 

 

Events: incident VTEs after baseline 

 

SNP score: SNP information is from the contract genotyping, IBC chip or exome chip.  

Each SNP is weighted by the average published OR for its relation with VTE, as 

described by de Haan (1).  We will have to account for missing one or more SNPs, 

probably by imputation. 

 

Nongenetic factors to consider: age, race, sex, center, BMI, HRT in women, diabetes, 

eGFR. 

 

Main analysis: Cox model, stratified by race, with exposure being the SNP score and time 

to VTE as the outcome.    We will calculate AUC using Chambless’ macro.  Other than 

race, VTE risk factors should not confound but we will see to what degree the nongenetic 

factors add to the AUC beyond the genetic score.  Principal components based on GWAS 

data will be included as covariates to control for the influence of population admixture in 

African Americans. 

 

As secondary analyses, if Ns are sufficient, we will examine provoked vs unprovoked 

VTE and PE vs DVT.  We also likely will share this score with ARIC ms 2071, which is 

examining life-time risk of VTE. 
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